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(57) Abstract 

For an organic compound having a carbon-carbon double bond, a hardener having sufficient compatibility therewith is used. A 
curable composition containing the hardener gives a cured article excellent in mechanical properties and appearance including transparency. 
A foamable resin composition produced by adding a foaming agent to the curable composition can foam and cure at ordinary temperature or 
with heating at a relatively low temperature. In particular, even when the foamable resin composition contains a highly polar organic 
compound having a carbon-carbon double bond, a foam having a high expansion ratio and a high percentage of closed cells can be obtained. 
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'j x--xju3fHb£-ife t, x^u>. 4 - >^;ut;^I/ >, 2, 4- 
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8o~i5o womi&TiiZ i o *j>~ i mmmm.(Dm.mNi-cm<frr z> 
®.&®<d (a), (b) &6* j tti*rL&mw&)t£j&fr£-r z 2 m&>±om.f& 

^ffi^iJ)?tn«J;<. (A) (B) £% \z Llffl n 

Tfe. (A) (B) /£#<Z)rg£ £ RWrfc. Xte, S^87^i: 

filflS&SiftOAflefcJft^ifct LTfi, # fg BJJ O S fcttMES ttl £ fit IK , $ 

m=v>f&m \z%z>nm.^E.mmm.^.m\-t. jg— ojgwowflstttadttec- 
*»i8©«tatt»ffia^*jc*^-ttt. (a) (b) 

ttKHgnTc S i - C^^S4fiET5t h' □ -> u Mfc K jfc »c «fc ^> TttinM© 

3g*tJs:j&£?T5 ci <htc«j; o®<bb, n t h k mib (a) (b> 
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ri ^ $ n ^ zr t ^ -> u 3->7^-Ai:it^. sassa^, & 

*fgBJ<73 (B) *»T»5SI*8ftatl/Tli, SI-«)»liTK«L 

# ffl « K «D V i T <b HI - R HI ~ o 58 t as ^ ft t> © *« 2S JB T # £ . 

*5S"E© (A) «»T*5»f«l'l:^tt<tfelflOft*-**ZllS 

(A) (B) j5jE#£©ffiStt*«£#-ca* <h t>5tt*«iS 

f go T & 3 £ $ L < , #U->P^if>-^-«iyp«y^n#Uv 

i - O - S i ) , m&TtHkh LT^sjl, 7K^» gf?f . -f * 

A D y >CO -5 0D Ufn^ ia^±<£^£-g-tf#:&T£-5 ! foGD 
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< . ft**\*&tzm.fe-£titz\ l *ifi* loo-ioo.oo ommv&mo'b 
<D&&m\zmmr%. mmm&te-c&tite. 5 0 0-2 0. 0 0 oot>©*{ 

mm iz&z&m&mmisWK , 100,000 $sxst7;^= 

(D) figfr 

^tc (d) ^^ro^tsffl&^oHaswra^^ttic^^TkB^s. §s 
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8 0T:aT^J;Dff*L<, 5 0 *C£*T*<4*fc#* L ^fflt^Sf^ 

fgfSSO© (A) S^^^fi, 2 3'Cti3ViT (A) 

fi£# 1 0 0«*«(;:**l,5S*Se*±**»*L<. 1 0 £ fiBR EA ± tfi «fc 

o$f^l<, i 5 ms*B£i-t*<$ 6 ic*f * b ^. 5 o 

58?6 3W<B (A) jsfc cfc 0 Jit s6 €» 

ns. -rtefc » fa a 03 i* jft *« 2 3 t;£A±T»ntf . (a) 6fc#©aa 
%fa^j^j^^$-a:fc^wmg*iPJj^L. ^- © g £ * & n ««t<, $ 

fc. »iS?W<o»j&a* 2 3 TC7^^T*S^©SEbT±f2^ri K J: t) $J5£ri* 
fflftfc«£K:tt, ■ fr«R»©iHEE«»t (A) 

5Sf&3Sdosiatt«pJc:iBz&sn>i^sA«. ffcHtetsfc^tfe toffies, ifcfb 

>, n - ^ > ^ > , -f V^>^>, * * > ^ > . n-^\^-y->, 2 - * 
^;W^>^>, 3-*^;P^>^>. 2 . 2 - >, 2 . 3 - v 5 

.* ^ y * > , ->/7n^>^>, ■/^D7^>, ->^o^>^>. ->^n 
^\=^tf- z. ft £ <D 5 * * BtDft^ A* S^n/* 

> , n -f y^>, n - ^ > ^ > . y^o^>^> S L^. 
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)\, ^ v zf u v )v>r v y z nz> . 

7 o >mt: LTte, h 'J 57 o □ -7 )V3ru * ? > (R 1 l ). □ ny7 
;u^-n>^> (Ri2). ^dd hU7;UD^^> (R13). ^Dth 

l j7Jl'tO^^> (R13B1). J-\*77)\s3rU*&> ( R 1 4 ) . 
□ □7^tO/^> (R2 1). 7 unit? JUrtO ;* ^ > (R2 2), h 'J 
7JU^-n^^> (R2 3). y7Jl/tP^^> (R3 2). 7 ;!✓:*-□ j* ^ > 
(R4 1), rl«7?nDy7J^DI^> (Rl 12), h U £ P P h U 
^;U^-aX^> (Rl 1 3), yi7DOf h57^tOX^> (Rl 14), 
V s y U^t- h 7 7)V^UJL7 > (R114B2), 7 U U ^> 7 )\>Jr U 3L 
9 > (Rl 15), ^\^"tf^JU^-nx^> (Rl 1 6), ^ODhU7Jl/t 
nx^> (Rl 23). ^h7^;l/^-PX^> ( R 1 3 4 a ) , # P P 7 
;u^-px^> (R141b), i;noy7^tox^> (R142b) v*? 
;U^-ax^> (Rl 52 a), 9 9 "7 to* wj u ny (R2 1 8), V 7 
UU^y^7)V^ruzfU/-\> (R2 2 5). '\^U-7;Pt07'D/1> (R2 
3 6 e a ) , ^>^7J^o7n/0 (R24 5 f a), 7 7 7 )\,Jr U is 
7 uzf * > (RC3 18). '\ + ^7i^a7^> (R3 5 6mf f m ). , 
7 )V*n-7~& > (R 3 6 5 mf c). 7*1 7 )V3r D ^ > ^ > (R43 
1 0 m e e ) I? # *§£ S tl <5 . 

§H£F«3Il^ : £%&-r<5 ^nD7J^DA-4?> (CFC) cfcD«, 
/W H n O P P 7 )V*n 7J-tf > (HCFC). H :b (0 -5 ft# 7 P > #0? £ 
L<, ItA^f Hn7J^o*-^> (HFC) *ffiffl-T*0*«Wlc*f * 
LU. T & fc> "5 , ^h^7;U^-ax^>. ^^;i/^-nx^>. 

^7;w^-o>'^p^'^>. ^.^-t-7 iv^-a? ? > . ^>^^;u^-p^^> 
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^jux — ^^JUx^JUx — -t^. t e r t - ^^x— 

t e r t - ^^jux^^x-^ju, i. i-^^^;uyntfji'^5 L ;ux — 5=- 

«^b7jc*si-^7 n >ta**^vf en. c n s <d * t t» (a) 

1 0 0Iill:»t5 2 3 TCK:*Jtt3»#«a* 5 a*»«_hT?fc* 
M^lc2Xli3 0A'f h'o7;l/tn*-Ji?> (HFC) , 0?*f£itf>e> 
30A^FD^DO7Jl'tDA-Jti> (HCFC) . Kfft3-6©^ 
4b**, ^*IS[3~5<D'7-h>^{k^^, 2 ~ 6 OX-fJl/ 

IB H « o 6 tt , ft 4b 7jc s£ . A < K □ P a □ y )V * a ft - # > ( h C 
FC) . A-f FD7J^D*-#> (HFC) J&«*F*LH. 

M©%?a7jfe<i: IT, tflAtfN a H C 0 3 , (NH, ) 2 CO a , NH, 
HCO,. N H,N O j. Ca (N, ) N a B H^ftMffltJ&ZSt&ffl* 7 V 
ft )V # > 7 = H . 7 V fc* X -f V ^ □ x h 'J ;U , A'U v*J^ + 

-> 1/ — h t yifov^>J'^5 : i/>Th7>>, yt^hJUx>x;u^x 

->* F*0*a$fe%S!I. < V *s7*- h ts^7j<*s^^-<b-& 
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tf- > « r«c < . (fiflDBE^t ©ffiStt^^^T* 0 . -> P^t>->^-&$r^^ 
SB'S- LTVi*^«fls-&4llRtJf*0^*r , n*» — 3frXttW#.M <^<5 Otftff-S. 

i s o-yD/W-JK n-^^y — iso-^^y — tert 

^ > ^ u n-j^y^fM- , v'x^i^^'jp — ;v< ^ / * ^ ;i< 

U>yij3-;k h "J x^i/>^u p — ;K ^t^>fJ^U3-Jk l. 
u >. h u /^d-j^d/o, >^x u u h — ;k v;utTh — 
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# u 3-— jk ^>^u 7fi-f;H7i;-ji'# , Jt-ii'fo7i/- 
y * -^x>^ u tK^^ u zf* ifx u ;u. ^ s u «i jr # u 

xy — ;u. ? n/— ju. ^->u;-jk u\7Jb->>, # ^ 3 — , tfntf 

□ t'77iy-Jl/A, t'77i/-Jl/B, t'77i;-;PS, 7 x 

y — jubib*©? x y — ;nt7KK**wr 2 - t k □ *->x^ 

(y 7i?'Jk-h, 2 - t H P + x7"D t:;W (> 7i"JI/-l>. 

2-th*a^->i^^t'-;n-fJk n-^^-p — ;u (y*) 

7 5 F, jfC3^5fclfc^l3£ (80 SC7D-^7 5 7 0 0. 4 - t H □ * 
->*^U>, B#tt«fls3*I* («) fiOHE-10, HE -20, HP 
-10R^HP-20 (Ufnfe*wCOHS^tt57^ U Ml^f 

;u^-u=f^->, avians (») io7>>T-ppyu-x (#'j7*Dt: 

U>^Un-;i/^^^iju— h), y u > -7 — P E -> U - X (#'Jif l/> 
CfUzi— J >? W— M , Z?U>-?— PEP->'J— X (^Ulfl/ 
>^'J n- ;u^ l jyotfl/>yj=i — ;l^y 'J u — h). 7"U >v — a p 

- 4 0 0 (#'J70t!l/>^Un-J^y7i"J U-h), 7l/>?-AE 

- 3 5 0 (*'JXfl/>^ij3-JKy7^'Jl/-h), 7l/>7-NKH 

-5050 u 7o e > y u □ — u h u y 5 1 w >^ey 7 ^ u u-— 

S^71/>7-GLM (yiJta-JI/i/^^^'JU-b). OHSt 
*r k* -;U??Ht:£-$i £ £ - *^d^^ b > £ (D fcfolz <k K> m 5 tiZ> e - ft zf 
o 5 p b >^t± t Fo + ->7Ji'=i i ;i't'z;« : e;7-fooHStf fc'- 

(CftStt (A) (D) fil^Cfllii: IT 
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<=>n*. 

i so-^D/U-JK n-^y-Jk iso-^^y — tert 

x — y-;u**s»s b (/i. 5 8 fit Fn->u;u*fc©RJfc<o*a£-*Kzlc* 
*-&*«iftfT LT t»SB**«fi H 5 V> £ i: , &tf JftJRVJClBoUfclKCiBa* £ . 
n-yn/u-;w n-^^y-^, x^ u > ^ 'J u / * f;n- 

n--gf*R, s\*+)->m, 2 -If;^^* ^ n >@£, ^ fS < 

&. 7^ tT>&, raeso-l,2,3,4-T h 

^^t^b i morn )],■$■ >wt&tf? s l < . s e> icifito^iwffi* e 2 

-x^;u-s^-!j->g?7»i<4#fc$? * in. 

d. &mfem&±tfe>tz< frzfc.it). ?kmmm&w 1-33 mmo 1 /g 
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<D it I, < , JEffcteCXS rt> ■=> 2 . 5-25 mm o 1 / g <D 

36 S . 6ffflt5ffliLTIl. n - 7 a rt J - Jim © 1 f& 7 )\> u — ;u 
i i s o -zfn/t / -)Vm<D 2t&T)l3-)l>. ti >m. t 1 WlT )V u - 
vMi*JU^>si<h 7K •g-fc-a-^i? * bH. 3 6K:iKflsl5IH] 

jfijtu>*fl)2 ffi£A±<a#flSO Hfb^&^x?- u >j n 
— ;n& y 7 u ji/x — ^ i Jtu> : Ey7 | jjn-fJK i^'jtu>y 

•J h-)V h 'J 7 U ;i/X-r;k O >^-> 1/ >&^<d#^(*3K: t K a >- »J 

< b pi & g$ ^ - ft at x m. m •& £ o h s t © m 2r * t> ■& w -d i t & m & m. m 

fc*3. 1 2 f@UA±©OHSS:WrS (D) * ffl U tt. 

(B) (D) fifc#£©KteTzk*;tf**36£^*££:feK:SI««li6 

£f£**:a6, afl:i^iw©naEo>fc«>»3^a**ii&e?iK:«fflT* n tttsitg 

TSSii, MCffl^fl tt-h# 3* » ffl * ff 5 W C W-ft L T L * 5 86 k: 

<t€>%!& (A) (D) fig^OffflifeStLTffl^SutfeTti. 

_hlB (A), (B). (D) © 3 /&#<Z>IE£i'J£rte. £-J«#©&S§. B 6U t 

J&KSnftv^i. (B) j&#© t H a -> 'J Jl/go^H&x £ . (A) j£#© 
«*-«* = a«i'&o : &JU»y&tf ( D ) dc^cooHgo^Jl'g: z tf>fn<h 
CDJt^tf*, x : y + z = 30 : 1 — 1 : 3 0 u LH, £ £ 

fc £ L < , x : y + z = 1 0 : 1 — 1 : 10t3b5. tFn-z'JJH 
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O'EJl'Jttf x : y + z = 3 0 : 1 £ri£gA.<5 £ < ft D . i~#ft 

Stlf, x : y + z = 1 : 3 0 *mT* & £ <h+#ftfg?&, 
&<tWfg H €>ftV*. 
Sfc, (A) Dt*=a»A© ; E;Hky t (D) i$»cohs 

(b) (d) o , ii^js^-r?) d t 

# T £ £ ri< , — jKM K tt y : z = 100 : 1 ~ 1 : lOOAJJffiK, y: 
z = 1 0 : 1 — 1 : 2 0#£D$?£LU. 
ft&, *%Bj-c{i, MsE (B) fifc#<h (D) <h <Z) JJ£ 7k Hi fll . 

(A) fifc»t (B) /£#£<Dtt;&n£J& (tKPy'JMbE^) ©fca&rott 

wftswjhw, ^s^ai, meal. TsraaK *v7 i )>#m* WL<t&±m* 
f&3cizm> mn®.tt*#u HMtttJh*i. mmmmmm. mm. u>*»a 
vtmttmm. mm. mn. &m*m&.<kn* ®&mm.fflm&*ftm<Dm&) 
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» mm <t £ -tirsia^^, 1 o o v&ltwk s l- < . mmmm^<Dmm& 
t^ts t«jfij3jati©^«k o bt^. i o o (a) 

(B) /&#<h£)ttj!jnI!lCD^*£ (fig{k) E*I«i»*S <^Dtf. (B) 
fi£#<h (D) <h coSf&tf^^-r Z>7kmX7, \Z J; 53g?&£: (DA v 

€•^0 i$k:s» 56 tax *T-<f v ? ^ xttwsgs^-* 

*f§sj3©fgfett^J!gMj£tl£M!«<b £, $ S K & £ K Jfo U T & iJO #J * * 

(1) (B) &Lfr(D— g&Rtf (A) fijc # CD ?g (B) /&#CD — SB. (D) 
/sJc^BlIX (C) fi£ # i: cd *g 2ffiit5. 

(2) (A) (D) ^3c^2Sfc^ (C) (B) f&ft<Dfr£ 
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(3) (A) fi£#. (D) efc#K.tf (C) s&ttvUSVat. (B) l&ftRZt (D) 
7jcS— )V7*— A, is V n — >y <D$&j&\Z®.mZtlZ> 

& m % % ^ m f5 m a< a & % u /b t ^ * . 

<D&m<D&m) titgbfc. ^te^^^fe o w^?am^tc*5 viT^fc® 
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n> h D-;i/3ft*RTttT** (B) tf^fcttit©^*^^** 

ffl^SwiCiO. ir;W*5S#f&«T?^-fc$B?6#ft«ift*-S Z. 

0J teE* T co £ffi09 £ PS5£ <* n * fe CO T Hft t» . 

fflftSh. 8S#g®^ >x >1t-ft^*fc 3 L cota-if -ti,J£ 

g*3Sffi£LT\ 1. 3, 5, 7 - ^b^^^^v-^Cl^h^ 
-> O =£U-> <$fe) KF990 2) 1 5 04gRtfh;UX> 

5 0 0mi$Anfc. *»l=T«J*T. S*- t*x;p->n*iJ->$8i*<D* 

•>U>gl4 7. 2/il (S&fC^lC LT 6 . 2X10- 6 mol) ft h ;U 
X> 2 0 m 1 \zmm^ ^miaL Tz. 7 0 lintS LTJ£#T, 2, 2 ' 
7'J^t'^7x;-AA 1 9 2gfth;UX>2 0 0ml iZfeMZ -frfc CO 

ft 3 o fl-jfettTWT SSsinbfc. 8sJni&7!£. iSSTaH-^ ft h JUx > 
3 0mi -vik»isit. »€.nfc»*ft 7 o'er 2 u^mi* l ^ > y 
f7'/-JH6. 7mgft«6Jnbfc. MffiTic h;ux>R^*s^co^ h 

7>f;k/^Df b 7 -> P^-tf">ftS*bT, 4 7 0 g ©^feC03teP^?S 
0 , s£ ; 
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CH 3 -Si-<CH2) 3 




(CH2) 3 



Si-CH 3 



CH 3 



OH 




•&fi£ffU 2 

iStfgg^, *T»^-. 3 >f*>tJ— 2 L<&B3tr*LJS 
75731;, M»H«T, 1, 3, 5, 7-fh7/fi^>^ofh7 
->n=^-y->5 0 0 g£iDthiH>l 5 Om 1 iiillTSItT. 

B & - tf ^ ;u ^ n ^ -y- > flf w * -> > > J8f£ 1 5. 6a Uh;u>20 

m 1 (Cftftf S-fr&in bfc. 7 0 "C KflDifi LT&#T . t'77i;-Jl/Ay 
7" U JH- 5r 6 4 . 1 g £ h JH> 6 0 m 1 \Zf£BZ Ttfc t> O £ 3 0 # 

i70^h^->n=^ij->«:lgiLT, 16 5g © »H O * £ 




■c ^ $ n s < k #i t iwi £ * n . 
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z&mtfztfim'g* v h ltc. ^©^^^zifci, 3, 5, 7 

-■^K7^^JU->^o^K^->a=^-tJ->l 2 0 g , e&-fcf-;Uvp^U- 
>$t#tf)3P -> U >jg&2 4 1 m 1 )» hJH>12 0mlSAnfc. rg"&i£ 
£8 0 TCfCfln&L, r^To- ^SO-T'J^^xy-^B 7. Og (0. 
5 Omo 1 ) & 2 0 fl-anj-TfiSTLZi. 8 0*CT?*O** 2 B^igi* L . 

^-g-tj^it^L-, ati&srzias-rs n t tea: o , 3- (2-tKp*~>:7x 

- ;U) fcf Jl/gTf^teLfo^^/W Kpvxvv^PvP 
■*»tt3Stt#£: UT^fc. CKZ^UvP^ltvcOS i HttfcMjgLfcfc £ ^ . 
8. lramo 1 / gTS-^f;. 

;i/7^-7-*»»Lfe4!yn7 773rti:, 1, 3, 5, 7 - ^ h ^ 

^yi'Df h7->D+t>6 0. 1 gSAtl. 37jPy^«fcD^3i 
/ ^ 31 *g £ # 7. (^ifl^-^fi 1 % ) £SK Lfctf* S 4 0 X; tC UP & L . P 
t - vp *1t> ( 3 >mm) 6. 5mg£An, MTo 

— hckOO, O ' -y7'J^k*77x;-^A3 0. 8 g^lTL, -t 

(gc^^rfr^g 400) 8. 1 gllTLfe. ^C^S40gT 

* & m u m m & «■ . 
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z&ttnfzifcmw. ia^tf^-t^hufc. ;©7773i:i, 3, 5, 7 

- 5=- h nfh ^ -> □ ^ +h > 120g, 6 £ - 

To- h75^ a-^^;i'^5 1 W> 1 1 . 8g (0. lOmol) ^ 5^^ 

1 3 5 0 ) 70g (T'J M 0. 20mol) &10 ^^IttiTL. #S 

71 8 O-CTfWSS 2 mmiftftvtz. 
Kfom^M* 1 H-NMRCiD, t-JHC tr— ^**m^te LfcCtJ 

h =7 * It >*tt» Lift. :©#'J ->n^U->os i H 

ffiSrS'J^ Ofc £ d 3 . 8. 3mmol/gTSof;. 

£-fifc#J 4 CT, 1. 3. 5, 7-rh7^f;^^nfh7yn^ 

Si KF-99) 120g, HH>l2 0ral, — ;W->a^tf- 

J&tfl 5 S5TP- h*^a->fi^f U>1 1. 8 g. X^U 

H1^^7 Og£l OftfrttxmTV* »T«8 OtTtOS* 
2 P*M««s Lfc. 

S«SA«S l H-NMRI:J:0, fr;HO tf- i7 3&«iH* L ft Z\ tS: 
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tlTHfe. :CD#iJ->n*f>«)S IHffi**SL&t:5, 8. 3m 
mo l/gT&ofc. 
•£j3cffi] 7 

tLTUfc. dro^'J->o^-!t>0S i HffiSS!l^Lfci:I5. 9. 3m 
mo 1 /gTSofc. 
8 

ttLfc^^-;UA-f Has;x>->o*it>tttii«#i LTUfc. s i 

{19. 6 mm o 1 / g o 
frfifcgB 9 

fc. ;^7^i7i; -;PMJ!g (p s m 4 2 6 1 . P*ft^ (#0 

OHtI9. 71mmo 1/g) 36, 9 g&tf7t h> 1 6 0ml £ A 
«T, a^b^^e^SSE^'J^AS 0 g £8§Jn Lfc. 7UJ^D7< K 5 2 

iffil/T. T;W*<J, ^©JUTSfc^L, SK7J^r^7A 7 . 4g£rglin 

Sti^7. 3 mm o 1 / g 4 0 g^ffc. H or>£fej£#jte, 
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m <d gg& \z =t o t v jut z n ft o - r u jv(t j # ? y z m y 

&f$M 1 o 

3 U JMfcy s/ fl7 aiy — ;K»JK 4 0 g £ 

3fc**H*TTft# 180*C-C3B#P B TiII]fibT, 3 0 

iR'J3£bfc^iafPS^fi^7 . 3mmo 1 / g <D & & 3= J& 4 0 g 
d 1£€8!a&R§£>885£f;:<k 0 7 U JVS^C 1 a i s e n|£&b 

fee - y u ;Hb;^7>^i7x / -;ntHa-e&5 c t^igis^nfc. 
/-J1/A9. 2g^ig^L. a& - tf n ju -> □ >&£W-<d* > u- >mm 

0 . 4 7 m 1 (a&M^lCUT 6. 0 X 1 0- 8 mo 1 ) i&llB^T^ 6 C/g 
tit. :oi§|IJ, 3 mmcas J: "3 K SI tfc L & . 50tT 

3 mm&mis-cmmistt®:, 1 5 o*ct 1 m mtu^-r^ z. t \z& 
mmm 2 

2, 2' - y 7 'J ^ h' ^ 7 x y - ^ A 9 . 2 g © O . 2. 2' - 
v 7 U Jl' k* X 7 x / - A 7 . 4 g*5«kOtt*X7xy-JWAS?7U;i/X- 
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